SUMMARY In a prospective study of cytomegalovirus (CMV) infection in pregnancy 69 congenitally infected infants were identified. The age, race, marital status, social class, and parity ofthe mothers of congenital CMV infants were compared with those of the screened population of women with non-infected infants. These factors were all individually strongly associated with the prevalence of congenital CMV. However, once age, marital status, and race were accounted for, neither social class nor parity had any additional effect. The overall congenital CMV rate was 3 per 1000 livebirths, ranging from 25/1000 for single black women under 20 to 1 6/1000 in married or cohabitating white women over 25.
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Congenital cytomegalovirus (CMV) infection is common worldwide and causes significant handicap in about 10% of congenitally infected infants.' The proportion of women with CMV antibodies varies widely between p'pulations,2 as does the congenital infection rate.3 In populations with a high seropositivity rate, the majority of congenital infections result from recurrent maternal infection,4 whereas in those with a low seropositivity rate congenital infection is more often the result of maternal primary infection.5
Increased rates of congenital infection have been associated with younger maternal age,58 lower social class,9 single marital status,67 and lower parity,7-8 factors which are interrelated and associated with both race and seropositivity. To identify maternal factors associated with increased risk of congenital CMV infection the characteristics of the mothers of 69 children with congenital CMV identified in a prospective study were compared with those of the screened population.
Methods
In a study of the consequences of congenital CMV infection, infants born at three London hospitals were screened for congenital infection.'0 A diagnosis of congenital CMV was made when virus was isolated from a throat swab collected in the first week of life. Infant screening took place at hospital I for 29 months and hospitals II and III for 55 months and 51 months respectively. A total of 69 infants with congenital CMV were identified from the three hospitals during these periods.
A prospective study of CMV infection in pregnancy was also carried out at these hospitals during part of this time. Details ofmaternal age, parity, race, country of birth, marital status, maternal and paternal occupations (for classification of social class) were collected at the first antenatal attendance, and a blood sample was taken to establish CMV serological status.10 Data are now available for 6584 women who booked consecutively for antenatal care over a two year period at hospitals I and II delivered live babies, and similarly for 1442 women booking consecutively over a 4-9 month period at hospital III.
Routine screening of infants for congenital CMV continued beyond the prospective study period, and a number of infants (between 5% and 18%, depending on the hospital) were not screened. It was therefore necessary to estimate the denominator populations of babies who were "at risk" of being diagnosed as having congenital CMV. This was accomplished in the following way. For hospital I, 3060 women were screened over a period of 24 months, while infant screening continued for 29 months; 88-7% of babies were screened. The estimated population of mothers who were at risk of giving birth to a congenitally infected child was: 29 3060 x (-x 0 887 )=3280 24 205
206
Philip M Preece, The estimated population is thus the actual population screened multiplied by a correction factor shown in brackets. For hospitals I, II, and III respectively, the correction factors were 107, 2-17, and 8-49.
The validity of this procedure, as regards the subsequent analysis, assumes that maternal characteristics such as race, social class, marital status, and parity remained constant over the period ofinfant screening. We have no reason to believe that there were any demographic changes during the period of infant screening. A further assumption is that mothers of screened babies have the same characteristics as mothers of unscreened babies. As the proportion of unscreened is relatively low, the analysis and interpretation would be insensitive even to large differences.
The number ofcongenital CMV cases divided by the number of women interviewed was modelled by grouped logistic regression using the GLIM statistical system" to estimate prevalence rates, and to test for differences between subgroups. To allow for the different durations of CMV screening and interviewing in each hospital, rather than multiplying the denominators by the correction factor, a fixed term (offset) consisting of the logarithm of the correction factor for each hospital was included in each model.
Results
The estimated prevalence of congenital CMV by maternal age, race, marital status, parity, and social class is shown in table 1. Each maternal factor was strongly associated with congenital CMV, but as they are also related to each other the independent effect of each was examined.
As the rate of congenital CMV remained constant for women over the age of 25 years, women over this age were grouped together. There was a higher rate of congenital CMV in infants of black women born in Britain than in infants of black women born in the West Indies or Africa. However, as this difference was no longer present when maternal age was accounted for, black women were included as a single group. Further examination of the data by cross tabulation showed that within age and marital status groups neither parity nor social class was associated with an increased prevalence of congenital CMV. Social class and parity groups were therefore pooled. The "other" social class group included mainly single women who were unemployed or had no classifiable occupation or women with partners who were unemployed. The higher rate of congenital CMV infection in this group (table 1) could be accounted for by young maternal age and single marital status. congenital infection decreased with increasing maternal age in all subgroups. In most groups, the prevalence of congenital infection was higher among single than among married or cohabiting women and higher among infants of black than of white mothers. The rate of congenital CMV in infants of Asian mothers was similar to that of white mothers. As the number of infants with congenital CMV was small in the Asian group, they have been excluded from the subsequent analyses.
To explore the interrelationship of maternal age, race, and marital status the data were subjected to a grouped logistic regression analysis (table 3) . This showed that most of the variation between subgroups was accounted for by maternal age. Once age had been accounted for, both marital status and race remained statistically significant (X2=6-26, 633 respectively p < 0 025). However, once age and marital status were accounted for, race explained only a small amount of the remaining variability (X2= 3 69, 01 > p > 0-05). Similarly, once age and race were accounted for, marital status explained only a small amount of the remaining variability (X2= 3-62, 0 1 > p> 0 05). By contrast, the effect of age after the effect of marital status and race had been accounted for was unequivocal (X2=20-5 p<0 0001). There were no significant interactions between these three factors in their effect on the risk of congenital CMV (p > 0 25), so for example the effect of age was constant for all races and both marital status groups. Maternal age was the most important predictor of congenital CMV infection. After age, both marital status and race were important predictors, but it is difficult to determine their relative contributions because they are so highly correlated. correlations between these factors were not allowed for. In the present study, maternal age was unequivocally associated with an increased risk of congenital infection, and race and marital status showed an additional effect. In a study of primary maternal infection in pregnancy, not congenital infection, Stagno et al also noted the importance of Philip M Preece, Pat Tookey, Anthony Ades, and Catherine S Peckham maternal age.'2 Although we have demonstrated that both race and marital status are also important, the independent effect ofeach factor could not be assessed as they were closely correlated. Eighty-eight percent of white women and 57% of black women were married. Griffiths et al'3 concluded that for primary maternal infections in pregnancy race was more important than marital status, but, as in our study, they were strongly correlated.
Once age, race, and marital status had been taken into account there was no difference in the estimated prevalence of congenital CMV between infants born to mothers from manual and non-manual social class.
This contrasts with the conclusions of Hanshaw et al,9
who reported higher rates among women of lower social class than among women of higher social class using a classification based on educational achievement as well as occupation.14 In our study, women in the "other" social class category (mainly single women with no classifiable occupation) had an increased prevalence of congenital CMV, but this was accounted for by their predominantly young age and single marital status.
In the present study, there was no increased risk of congenital infection with increasing parity. The apparent increased risk in nulliparous women was explained by their young maternal age. This conflicts with the suggestion that women who already have children are at increased risk of acquiring CMV infection in subsequent pregnancies, particularly if their children attend a nursery. '5 In populations where a high proportion of women have CMV antibodies, reactivation of maternal infection accounts for a greater proportion of congenital CMV infection than does primary maternal infection.4 In our study, 82% of black women in the screened population were CMV seropositive and 45% of black congenitally infected infants were born following recurrent maternal infection. In We have identified maternal factors associated with an increased risk of congenital CMV. However, these same factors are not necessarily related to subsequent handicap which occurs in 10% of all congenitally infected children. ' Even in our study, currently with 10 children with congenital handicap out of 104 congenitally infected children, it is not possible to determine whether risk factors for congenital infection are different from those for congenital CMV damage. Although data from the USA suggest that congenital infection following maternal reactivation is less damaging than that following maternal primary infection, there have been an increasing number of reports of handicap in children born following recurrent maternal infection."'7"18 In our study, neurological damage occurred in both black and white infants born to mothers from all social classes and followed both primary and recurrent infection. We cannot therefore agree with the conclusions of Griffiths et al that "by virtue of recurrent maternal infection, congenital CMV is a common infection of the poor but is a common disease of the middle class". 13
